a marked up version has not been changed relative to the immediate prior 
version, except that mari<ed up versions are not being supplied for any added 
claim or canceled claim. 



1 . (Amended) A 



a plasma etching materia 



plasma etching method comprising: 



etching a semiconductor wafer having a photoresist material thereon with 



, the material forming a polymer comprising carbon and 
a halogen over at least iome internal surfaces of a plasma etch chamber; 

after forming the [iolymer, plasma etching using a gas effective to etch 
polymer from chamber inlernal surfaces and photoresist from the semiconductor 
wafer; the gas having a hydrogen component effective to form a gaseous 
hydrogen halide from halogen liberated from the polymer; and 

wherein the gas corliprises O^, and wherein the hydrogen component and 
O2 are provided in the chimber during the plasma etching at a volumetric ratio 
of the one to the another of at least 0.1:1. 



2. The plasma etching method of claim 1 wherein the halogen is 

nsisting of fluorine, chlorine and mixtures thereof. 



selected from the group co 

3. The plasma d 
comprises fluorine. 



:ching method of claim 1 wherein the halogen 



S:\MI22\154MI03.wpJ A2712301I39N 



2 



PAT-US^M-NEWRULES.wpd 



4. The plasm'a etching method 
comprises an oxygen component. 

5. The plasma etchihg method 
comprises O2. \ 

6. The plasma etchini method 
component comprises NH3. 1 

7. The plasma etching 1 method 
component comprises H^. \ 



of claim 1 wherein the gas also 



of claim 1 wherein the gas also 



of claim 1 wherein the hydrogen 



of claim 1 wherein the hydrogen 
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10. (Amended) A blasma etching method comprising: 
etching a semiconductor wafer with a plasma etching material, the material 
forming a polymer comprising carbon and a halogen over at least some internal 
surfaces of a plasma etch chamber; 

after forming the polymeK plasma etching at subatmospheric pressure using 
a gas effective to etch polimer from chamber internal surfaces; the gas 
comprising a carbon compound effective to getter the halogen from the etched 
polymer; and 

wherein the gas comprised an oxygen component forming an oxygen and 
carbon compound mixture, and vlherein the carbon compound is provided at from 
about 5% to about 80% by volume of the oxygen and carbon compound mixture. 



11. The plasma etching method of claim 10 wherein the gettering 



comprises forming a gaseous hy 



12. The plasma etching 
comprises forming a gaseous 



13. The plasma etching 



rogen halide from the etched halogen. 



CO!A 



method of claim 10 wherein the gettering 
compound, where A is the etched halogen. 



method of claim 10 wherein the carbon 



compound comprises a hydrocarbDn 



S:\MI22\l544\M03.wpd A27I230II39N 



4 



PAT-UMM-NEWRULES.wpd 



16. The plasma etching method of claim 10 wherein the carbon 
compound comprises a C-0 bond. 



17. The plasma 
compound comprises CC 

18. The plasma 
compound comprises CO 



etching method of claim 10 wherein the carbon 



etching method of claim 10 wherein the carbon 
formed from CO2 injected into the chamber. 



19. The plasmaj etching method of claim 10 wherein the halogen 
comprises fluorine. 



Please CE^prcel claim 



20. 
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21. (Amended) A plasma etching method comprising: 

positioning a semiconductor wafer on a wafer receiver within a plasma etch 

chamber; 1 

first plasma etching rrlaterial on the semiconductor wafer with a gas 
comprising carbon and a haloAen, a polymer comprising carbon and the halogen 
forming over at least some intfernal surfaces of the plasma etch chamber during 
the first plasma etching; 

after the first plasma eJching and with the wafer on the wafer receiver, 
second plasma etching at subatmospheric pressure using a gas effective to etch 



polymer from chamber internal 



surfaces and getter halogen liberated from the 



polymer to restrict further etcHing of the material on the semiconductor wafer 
during the second plasma etch ng; and 

wherein the second plasrlna etching is conducted with the receiver having 



a temperature which is allowed 



to float. 



22. The plasma etching method of claim 21 wherein the receiver is 
biased during the first plasma et:hing and provided at ground or floating potential 
during the second plasma etchiing. 



23. The plasma etching 



method of claim 21 wherein the gas comprises 
hydrogen which combines with the halogen during the second plasma etching to 
form a gaseous hydrogen halide. 
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25. The plasma 
comprises fluorine. 



etching method of claim 21 wherein the halogen 



26. The plasma etching method of claim 21 wherein the gas comprises 
an oxygen component. 



27. The plasma 
NHg, with hydrogen from 
plasma etching to form 

28. The plasma 
Hg which combines with 
a gaseous hydrogen ha 



stching method of claim 21 wherein the gas comprises 
the NH3 combining with the halogen during the second 
i gaseous hydrogen halide. 

etching method of claim 21 wherein the gas comprises 
the halogen during the second plasma etching to form 
ide. 
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30. The plasma etching methbd of claim 21 wherein the first and second 
plasma etchings are conducted at lubatmospheric pressure, and the wafer 



remaining in situ on the receiver interi 



nediate the first and second etchings, and 
maintaining the chamber at a subatmLspheric pressure at all time intermediate 
the first and second plasma etchings. 



31. The plasma etching metLod of claim 21 wherein the gettering 
comprises forming a gaseous COA. coLpound, where A is the etched halogen. 

32. The plasma etching method of claim 21 wherein the gas comprises 
a carbon compound effective for the gettering. 

33. The plasma etching meljhod of claim 32 wherein the carbon 
compound comprises a hydrocarbon. 



34. The plasma etching 
compound comprises a C-0 bond. 

35. The plasma etching 
compound comprises CO. 



meithod of claim 32 wherein the carbon 



method of claim 32 wherein the carbon 
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36. (Amended) A plasma etching method comprising: 

positioning a semiconductor wafer on a wafer receiver within a plasma etch 
chamber, the semiconductor wafer Ling a photoresist layer formed thereon; 

negatively biasing the wafer /eceiver to a range of 100 to 400 volts; 

first plasma etching material L the semiconductor wafer through openings 
formed in the photoresist layer wi h a gas comprising carbon and a halogen, a 
polymer comprising carbon and tie halogen forming over at least some internal 



surfaces of the plasma etch cha 



iber during the first plasma etching; and 
after the first plasma etcfjing and with the wafer on the wafer receiver, 
second plasma etching at subajmospheric pressure using a gas having one or 
more components effective to Jtch photoresist from the substrate and polymer 



from chamber internal surfaces 



and getter halogen liberated from the polymer to 
restrict further etching of the Laterial on the semiconductor wafer during the 
second plasma etching. 



37. The plasma etchiig method of claim 36 one of the gas components 
comprises hydrogen which coLnes with the halogen during the second plasma 
etching to form a gaseous hydrogen halide. 



38. The plasma etc 



hing method of claim 36 wherein one of the gas 



components comprises O, aLd another is hydrogen atom containing. 
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39. The plasma etching mfethod of claim 36 wherein one of the gas 
components comprises O, and anither is hydrogen atom containing, said one 
component and said another com6onent being provided in the chamber during 
the second plasma etching at a /olumetric ratio of the one to the another of at 
least 0.1:1. 

40. The plasma etc/ing method of claim 36 wherein the halogen 
comprises fluorine. 

41. The plasma etching method of claim 36 wherein one of the gas 
components comprises hL with hydrogen from the NH3 combining with the 
halogen during the secon'd plasma etching to form a gaseous hydrogen halide. 

42. The plasmJ etching method of claim 36 wherein one of the gas 
components comprises k which combines with the halogen during the second 
plasma etching to forni a gaseous hydrogen halide. 
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44. The plasma etching metbiod of claim 36 wherein the first and second 
plasma etchings are conducted j subatmospheric pressure, and the wafer 
remaining in situ on the receiver inlermediate the first and second etchings, and 
maintaining the chamber at a subfatmospheric pressure at all time intermediate 
the first and second plasma etchihgs. 

45. The plasma etching method of claim 36 wherein the gettering 
comprises forming a gaseous c'oA, compound, where A is the etched halogen. 



46. The plasma etchi 
a carbon compound effective 



ig method of claim 36 wherein the gas comprises 



for the gettering. 
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47. A plasma etching method ccfmprising: 

positioning a semiconductor wafeir on an electrostatic chuck within an 
inductively coupled plasma etch charnber, the semiconductor wafer having a 
photoresist layer formed on an insulatije oxide layer, the photoresist layer having 
contact opening patterns formed therethrough; 

first plasma etching contact ofcenings within the insulative oxide on the 
semiconductor wafer through the / contact opening patterns formed in the 
photoresist layer with a gas comprising carbon and fluorine, a polymer comprising 
carbon and fluorine forming over /at least some internal surfaces of the plasma 
etch chamber during the first pla'sma etching; and 



after the first plasma etching and with the wafer on the electrostatic chuck, 
providing the electrostatic chuck at ground or floating potential while second 



plasma etching at subatmospheric pressure using a gas comprising an oxygen 
component and a hydrogen /component effective to etch photoresist from the 
substrate and polymer from c'hamber internal surfaces, and forming HF during the 
second plasma etching from fluorine liberated from the polymer to restrict 
widening of the contact openings formed in the insulative oxide resulting from 
further etching of the mJerial on the semiconductor wafer during the second 
plasma etching. 



48. The plasm/k etching method of claim 47 wherein the oxygen 
comprises O2. j 

S:\MI22M544\M03.wpil A27I230II39N 



49. The plasma etching method of claim 47 wherein the hydrogen 
component comprises NH3. 

50. The plasma etching m/thod of claim 47 wherein the hydrogen 
component comprises Hg. 

53. The plasma etching nj/ethod of claim 47 wherein the first and second 
plasma etchings are conducted/ at subatmospheric pressure, and the wafer 
remaining in situ on the electLtatic chuck intermediate the first and second 
etchings, and maintaining the Lmber at a subatmospheric pressure at all time 
intermediate the first and seobnd plasma etchings. 
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54. A plasma etching method cojfnprising: 

positioning a semiconductor wafe/ on an electrostatic chuck within an 
inductively coupled plasma etch chamber, the semiconductor wafer having a 
photoresist layer formed on an insulatiJe oxide layer, the photoresist layer having 
contact opening patterns formed therethrough; 

first plasma etching contact openings within the insulative oxide on the 
semiconductor wafer through the /contact opening patterns formed in the 
photoresist layer with a gas comprising carbon and fluorine, a polymer comprising 
carbon and fluorine forming over ai least some internal surfaces of the plasma 
etch chamber during the first plasrjfia etching; and 

after the first plasma etching' and with the wafer on the electrostatic chuck, 
providing the electrostatic chuck^at ground or floating potential while second 
plasma etching at subatmospheric pressure using a gas comprising an oxygen 
component and a carbon coiiponent effective to etch photoresist from the 
substrate and polymer from odamber internal surfaces, and gettering fluorine 
liberated from the polymer diring the second plasma etching with the carbon 
component to restrict widenir^'g of the contact openings formed in the insulative 
oxide resulting from further itching of the material on the semiconductor wafer 
during the second plasma etching. 

55. The plasma itching method of claim 54 wherein the gettering 
comprises forming a gasjous hydrogen halide from the etched halogen. 
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56. The plasma etching 
comprises forming a gaseous COA 



riiethod of claim 54 wherein the gettering 
compound, where A is the etched halogen. 



57. The plasma etching/ method of claim 54 wherein the carbon 
compound comprises a C-0 bone 



Please add the following rtew claims: 



58. (New) The plasma fetching method of claim 21 wherein the second 
plasma etching is conducted Jvith the receiver having a temperature without 
maintaining the temperature within a controlled temperature range. 
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59. (New) A plasma etching nithod comprising: 

positioning a semiconductor Wc/fer on an electrostatic chuck within an 
inductively coupled plasma etch cha/mber, the semiconductor wafer having a 
photoresist layer formed on an insul/tive oxide layer, the photoresist layer having 
contact opening patterns formed tnerethrough; 

first plasma etching contac/t openings within the insulative oxide on the 
semiconductor wafer through /he contact opening patterns formed in the 
photoresist layer with a gas cotr/prising carbon and fluorine, a polymer comprising 
carbon and fluorine forming oJer at least some internal surfaces of the plasma 
etch chamber during the first /plasma etching; and 

after the first plasma etching and with the wafer on the electrostatic chuck, 
second plasma etching at alibatmospheric pressure using a gas comprising O^, 
a carbon component and effective to etch photoresist from the substrate and 
polymer from chamber intetnal surfaces, and gettering fluorine liberated from the 
polymer during the second plasma etching with the carbon component to restrict 
widening of the contact Lenings formed in the insulative oxide resulting from 
further etching of the material on the semiconductor wafer during the second 



plasma etching, providi»(g the and NH3 in the plasma etch chamber at 1 ,000 
seem and 60 seem, respectively. 
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